The role of compartment-specific cysteine synthesis for sulfur homeostasis during H2S exposure in Arabidopsis.
Sulfide is the end-product of assimilatory sulfate reduction in chloroplasts. It is then used by O-acetylserine(thiol)lyase (OAS-TL) to produce cysteine, the source of reduced sulfur in plants. While its formation in chloroplasts is essential for plant metabolism, sulfide is also a potent toxin mainly targeting respiration in mitochondria. Here, the application of sublethal concentrations of sulfide to Arabidopsis thaliana was used to by-pass assimilatory sulfate reduction, resulting in down-regulation of most genes of the pathway. The dualism of sulfide as substrate and toxin was investigated using knock-out mutants of the chloroplast-, mitochondrion- and cytosol-targeted OAS-TL isoforms. Surprisingly, growth retardation due to intoxication by sulfide was independent of the presence or absence of the three OAS-TL isoforms, indicating rapid exchange towards sulfur homoeostasis between the compartments. Cysteine, glutathione and sulfate, and less so S-sulfocysteine, were identified as major sinks for excess sulfide in wild-type plants. Additionally, the concentration of thiosulfate increased 1,000-fold, pointing towards a significant function of thiosulfate formation during H2S exposure. Synthesis of cysteine in the cytosol was found to be particularly important for accumulation of sulfite, sulfate and thiosulfate, indicating an important role for cytosolic OAS-TL for the re-oxidation of sulfide. The results show that thiosulfate and sulfate accumulation is strongly linked to cytosolic cysteine synthesis and that scavenging of sulfide by cysteine synthesis enhances sulfur compound accumulation. However, lack of cysteine synthesis in a subcellular compartment has no crucial consequences for toxicity and subsequent growth retardation.